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PHYS-111-03 Our Universe: Forensic Lab 
 
Instructor: Dr. Heidrun Schmitzer 
Office: 105 Lindner Hall 
Phone: 745-4963 
e-mail: schmitzer@xavier.edu 
Office Hours: M, W from 10:50-11:50 and by 
appointment 
 
Text: Criminalistics by Richard Saferstein and handouts by instructor 
Course Description 
Forensic Science is based on the inductive reasoning process. In an inductive reasoning process 
hypotheses are formed on the basis of data. This process is used in all sciences. For many people, 
however, neither the data nor the hypotheses to be formed are of interest, because the impact of a 
false conclusion drawn from data is not apparent to them. In Forensics however, the lives of human 
beings are at stake. A fair process can only be achieved by a proper investigation during which 
evidence was handled diligently and during which logical and quantitative conclusions were drawn 
carefully and responsibly. Sloppy measurements, ignorance of the error of measurement techniques, 
wrong logical inferences and sloppy expressions of probabilities lead to catastrophic results (FBI 
admits flaw in hair analysis). As such, the focus of the course is DILIGENCE in the measurement 
process as well as in the thought process. In this context, Quantitative Reasoning is a part of logical 
reasoning, e.g. if this piece of evidence is found at the crime scene, what can you infer? 
You will get opportunities to analyze evidence found (by measuring and calculating) and compare 
the results to statements from witnesses about the event of a crime. You will have to detect 
contradictions or confirmations and justify your conclusions in writing based on your data. These 
written submissions will often be submitted as an official forensic or legal document. 
In lecture we will explore various types of evidence, e.g. eye witness testimony, fingerprints, blood 
groups and blood spatter, etc.. and discuss their reliability and their statistical value. You will have to 
find the appropriate data from statistical information, apply it correctly and interpret how the data 
influence the conclusions you can draw about the guilt or innocence of a suspect. 
In lab we will analyze evidence in various ways, e.g. by measuring or comparing. Emphasis is put on 
documenting the work done in graphs, photos and in written form. Quantitative reasoning will be 
applied when we discuss the meaning and the value of graphs, e.g. the dependence of blood spatter 
on the distance fallen or the statistical distribution of body measurements among class members. 
  
  
  
Course Specific Student Learning Outcomes: 
  
In Lecture: 
Students will 
 explain the role of science in Forensics 
 identify the different steps of the scientific method 
 distinguish between inductive and deductive reasoning 
 learn the characteristics of various types of evidence 
 assess the statistical value of various types of evidence 
 draw inferences about the guilt or innocence of a suspect by using quantitative and logical 
considerations 
  
In Lab: 
Students will 
 analyze various types of evidence with appropriate methods, i.e. by measuring length and 
angles in two and three dimensions, by measuring temperature or by comparing to reference 
samples 
 document work done with photos, sketches and in writing 
 document their data as tables and as graphs using EXCEL 
 interpret graphs made from data in written form by using elementary statistics (average, percent 
error) or by using equations and solving for an unknown variable. 
 assess the statistical value of various types of evidence 
 draw inferences about the guilt or innocence of a suspect by using quantitative and logical 
considerations 
  
  
  
  
 
Core Curriculum at Xavier 
This course is part of the Xavier Core Curriculum, which aims to develop people of learning and 
reflection, integrity and achievement, in solidarity for and with others. It addresses the following core 
learning objectives at the introductory level: 
Scientific Perspective 
1a: Students recognize and cogently discuss significant questions in the humanities, arts, 
and the natural and social sciences. 
The scientific method has resulted in historically unprecedented changes in our world. In this course 
you will learn how science proceeds, and practice the scientific method yourself in a weekly 
laboratory experience. You will learn the qualities of a good hypothesis or model, how to assess its 
validity, the significance of a scientific theory, and the elusiveness of “proof.”  On completing the 
course, you will be better able to understand and evaluate scientific or pseudoscientific claims that 
have direct impacts on your personal and professional life. 
Specific Objectives for a Scientific Perspectives Course 
1.1 Students utilize the scientific method, and differentiate between hypotheses/models, theories 
and laws. 
1.2 Students articulate the nature of evidence, objectivity, data interpretation, the elusiveness of 
“proof”, and reproducibility/replicability 
1.3 Students compare various types of research studies (e.g. observational, experimental, 
correlational, mechanistic). 
2.1 Students utilize analytical and quantitative skills to design experiments, collect data, and make 
measurements. 
2.2 Students construct and interpret graphs and tables, and to calculate and interpret appropriate 
statistics (e.g. mean, variability, correlation). 
3.1 Students analyze and distinguish claims based on science from misinformation based on 
pseudoscience 
3.2 Students analyze claims and information that they encounter regarding science in their everyday 
lives based on their transfer and utilization of knowledge about science. 
 
  
 
 
Quantitative Literacy 
2b. Students evaluate problems using quantitative methods and arguments 
In courses with the QR flag, you will practice making sense of quantitative information and 
interpreting this information in the context of the course material. One of the goals of the QR-flagged 
course is to lead students towards carefully and precisely presenting quantitative information as well 
as inferences that such information permits, within the broader disciplinary context. A portion of the 
course will be devoted to your reading, communicating, and reasoning with quantitative information, 
as such information provides an oft-neglected perspective and can lead to conclusions which 
otherwise might not have been possible. The insights gained from the quantitative aspects, in 
concert with other perspectives, will help you form a more rigorous and robust understanding of the 
broader course topic(s). 
  
Specific Objectives for a Quantitative Literacy Course 
4.1 Students get used to working with quantitative information within a disciplinary context and learn 
to make sense of the appropriate quantitative concepts well enough to decide when to apply them 
within a given context, and to discern conclusions that can be drawn from, or may be suggested by, 
quantitative information they encounter. 
4.2 Students develop and/or strengthen their ability to communicate quantitative information in 
written, verbal, visual, and/or mathematical form, such as tables, graphs, and formulas, as 
appropriate. 
4.3 Students learn to contextualize data and quantitative information as one of many avenues 
toward understanding complex issues better, to answer relevant questions, to suggest possible 
solutions, and to see how a quantitative perspective fits into, and supplements, a larger whole. 
  
Grading policy in Lab: 
 Lab reports 55%         
Photography project 10% 
Crime Scene report 10% 
Lab exam 25% 
Total 100% 
  
Eight lab assignments and the final lab exam will have quantitative components. Therefore at least 
80% of your grade will be based on your logical or quantitative reasoning skills. 
Attendance: 
Class attendance is expected. You are responsible for the information presented in the lectures and 
for any assignments made during the class time. If you are late to class or absent, you are 
responsible for obtaining any pertinent information that was given during class. Your lowest lab 
grade will be dropped. Therefore, if you miss a lab, you can make use of this policy. Make-up labs 
will be considered on a case by case basis. As a rule, this make-up lab will be a generic lab 
experiment toward the end of the semester.  
  
Scale: 
A A- B+ B B- C+ C C- D+ D F 
96-
100% 
91-
95% 
88-
90% 
84-
87% 
81-
83% 
78-
80% 
74-
77% 
71-
73% 
66-
70% 
61-
65% 
<60% 
  
No opportunity for extra credit is given otherwise. 
For every 2 assignments which were turned in late, 1% is subtracted from your grade.  
  
 
